HCl-induced cell edema in rabbit esophageal epithelium: a bumetanide-sensitive process.
The morphology of acid damage to esophageal epithelium is characterized by marked cell (swelling) edema. This observation suggests that, in the process of acid damage, an increase in osmotic forces develops within the cell that accounts for the increase in cell water. The aim of this study was to document that esophageal cells swell at acidic pH and to explore the nature of the osmolytes and mechanisms responsible for it. Cell edema was assessed in sections of rabbit esophageal epithelium by correlating morphological change with change in tissue wet weight after immersion in acidic solutions for up to 4 hours. At pH < or = 2 for 2 hours, tissues gained weight and showed cell edema on both light and electron microscopy. In addition to being time- and pH-dependent, cell edema was dependent on bathing solution osmolytes, specifically Na+, K+, and Cl-, and could be inhibited by tissue pretreatment with bumetanide (or ethacrynic acid). HCl exposure can spontaneously produce cell edema in esophageal epithelium. The phenomenon is pH- and time-dependent and requires acid stimulation of osmolyte absorption through a bumetanide-sensitive process compatible with an NaK2Cl cotransporter in the epithelial cell membrane.